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Abstract 



PROBLEM TO! BE SOLVED: To get good ;p^ 
and also improve; the thermal reliability! in a rti^^ 

;sensor, a magnetoresistance detection system, and a magnetic storage system. 
;SOLUTION!;T^^ 

layer 102, a nonmagnetic layer;104, a fixed: magnetic^ 

in order on a substrate 100. Then, the base layer 101 is constituted of two or more metallic layers different in 
material quality stacked; This metallic layer consists of one; me^ 
injected from the group of Ta, Hf, Zr, w, Cr, Ti, Mo; Pt; Ni,: lr; Cu; g; Cb 
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104C2. 8nm«Cu, MRXWWXlg 1 0 5K 
0. 4nm<OCo9oFeio (al%) . |SUES&tiJg 1 0 
61C2. 6nmON isiFeig (at%) . WamftM 
107t:30nmWNilVln,§II108t:3. On 
mOrr a S-fflV ifc . N i Mn Jf^^UDgfiBttfltC^JMS 
£-fl>Wa»l$*i& J: •? fcrri/abfc, PKBISKc 2 x l 0 
-"PaO-SSSWeiywe. 2 7 0r. 5 BftSlOg&JtQJSSr 
tttfc. JB2TJftJHfc:ii2nintf>TafcfflV\ SSI Tifc 50 



ttHH* 10-303477 
1 0 

JHtcJflvvtH f *>RgfcSMfc£-£fc. 

[0031 ] ZWifrScO? U-fiBEffiiCOmffi^H c t H 

0171c. msm.tmmt <MRjt> fcHf«wfc*5w 

ff^E9l8iC^-. H f Jf(7)IBy?*>*2 — 3 nmCOk^tC 
7 'J -SMSJgOH c (4«iWC* 0< He x&lXM RJtti 
ffcfcfcSrofc. .rflii. HfJgtf>J&J?#2~3nmOfci 
7y-BSttt®hSLT^STa^Oil±jS^JS 
TAt®**. 7 y-KSJB*>|&lh&3{C i: -^Tiii^^flJ£■ 
*t«£&^T^^&Jt* F >i:#;iS . iJHJ: 0 tBWsWW^ 
t *ttT a JlaiKTfltifi&B 1 TtflDiOH f «ffiii**Bt 

§mim?&&i-zif>lC. Tajgo«®*«©ja-C=fl:<'Sr& 

[0032] ittc ■ 5atMtattMBmjRXT£« 
^t. TtfL/ii o nz2mm*m^t:i§r&<?>imm£m 

*.fz. Z(Dm. Sffrl 0 0(3* 3 1 • 1 mm»3--V 
^7059#7Xi|i, aS17lJ-18ttJf 1 0 2C8. 
OnmW isiFeis (at%) . ^ttJi 1 041: 
2. 8nm<DCu > MRXi/VNyxJl 1 0 5 MO . 4n 
mOCosoFeio (at%) . S^fiKtt® 1 0 6(C:2. 
6nm(7)N isiFeig (at%) „ R^JSttif 1 07C 
30nm<7)N i Mn. ft|f®l 08tC3. OnmOTa 

tm^t:. NiMn«a&»4>ia®Kttlit:Sa««fd**«W 
SD^flS-t^fcr-r&Jt^. ARf«C2Xl 0- { Pa« 
Ka»«f»fc*Nvc, 2 7 or. 5i$l8k^)9IM!Hfritt^. 
[00 33] miT«fc®/»2T«DStC:Ta. Hf. Z 
r.W. Cr.Ti.Mo. Pt.Ni. Ir.Cu. 
Ag. Co. Zn. Ru. R h . Re. Au. Os, P 
d. Nb. V^&&&^/1^7^*-&b-££jHbv£Jft 

BteUnS^S^WS^fflt* (Oc ) . &SSfflii5i3&mJt 

<%) s-iai 9jbsss24iz^t. &mmb0>i91& 
[0034] \,*-rti<Di%£i>TnmtzH f&mm&m^ 

iftlF^ja^CitlctO. 2 7 or. 5Bttffla!%ffiatfefc: 

i t c u « k y y -aitJH AWHseaiti: jh t ^ibi^» 
[ o o 3 5 1 Ktz. m 5 nm&nmfmtiiw&mTizti 

BR. 3S*1 0 OtcJgS 1 . 1 miri<7)3— 5 9 
TIM 1 0 1 ICH f ( 3 n m ) /Ta ( 2 
rim) 2JH1BS. ^17';-8ttt^l 0 2(C8. Onmtf) 
N i 61 Pen ( a t%) . jlNSfMI 1 04tC2. 8nm 
(OCu, MRxyA^Xl 1 0 51C0 . 4rim<7)Co9o 
Feio (at%) . mum&M} 0 6C2. 6 nm«0N 



1 1 

i 8iFei9 (at%) „ fSHSfil 1 0 81C3. OnmOT 
m^ttz^<r>. Hex&tfMRJtJ4l32 5<DJ:afc: 

[0036] msfjsm 1 2<o#fii«<ofi9^«t«: 

JWiWFfcfcvvcifattxfcipfcfc. -WIS. mftl 0 0 
J4I£$1. 1 mm03--y/7 0 5 9 ^7XSR. T 
JffiJll 0 lliHf (3nra)/Ta(2nm) 2MB. 
tfll 7'J-fiSttJfl 0 2H6. OnmCONieiFe 
ig (at%) . m2 7U-«14fll 0 3til- OnmW 
CogoFeio (at%) „ 1 O 4 (4 2 . 8nm 

WCu« MRl>Ay^il0 5IJl. OnmOCogo 
Feio (at%) , S^fiSttJSl 06J42. 6nmON 

ieiFeig (at%) . R33lfiSH4Jll 0 7143 0 nm<0 
N i 46 M n54 < a t %) v (RISiS 1 0 8143 . OnmCO 
Tat L£. &&&*£®*^ M8ttJf 

3cm^58#(Of't^g6<JlC. 2 7 One. 5I^W^!»l 
JS£SgL*:* -e < v L-f«ao%^^^NH4^S2 6^-r. 

[0037] #|&Bj§K®JflT'§ 

*>RL 0 0t/f$ 1 - lmmm--y/7 0 5 

9tf?xmM. Tim 10 lfclHf (3nm)/Ta 
(2nm) 2JSB&. ?NH4« 104C2. 8nm^ A 
gi Cus9 (at%) . MRxyAyxI10 5tln 
mtf)Co9oFeio (at%) . GB^lSttJf 1 0 6 C 2 . 
6nmON ieiFeig (at%) , fi^Jg 1 08tC3. 
OnmOTa^ffll^. fiiy8f&£. R5$Sai£ia*£>IIlS£ 

fc. m 1 7 «J -«ttJB *3Sifc«^«>H e x&tfM RJt 
t402 7«J:d(c : 5r^. 

[00 38] #7Xg«[/Hf (3nm) /Ta 

(2 nm) /N i$2Fei8 ( 3 rim) /Ru ( 0- 4 n 
m) /N is2Fei8 (3nm) /Cu (2. 5nm)/ 
CogoFeio (3. Onra) /N i4cMnb4 <30n 

m) t^^mx'®sm.im-%m=FZif-f&vfi:. atmt 

7^hayx/<7 ?3£ig£ X 0 . 5 0 0 o e oEPDnfiBE 

fr^fflfcOfffclMll L , M - H k d h . 

4. 8 % t ^ 9 ffifiESHb***® ^> ia^i . ^^ffi^olS-c 
(4 1 umWiZW-yft.LizmwztS^X bflHBSl&ftt 
&UX'h-otz. -1*1(4. Ni8 2 Fei8 (3nm)/Ru 
(0. 4nm)/Ni82Feu (3nm) 6ti^200N 
i 82 F e isJHhPR u S-ilL-T x oflty;:# 7 7'J 

y / LT v fcJ&fc? U -«1xJB«S^ WfciW^MIt 
t3/Js$ < . ffigfltttffl k7'J -fi&tt JI fc «fflwBHB»-& 



7) WBiWlO-3 0 34 77 

1 2 

JBBWWFC 2 9 At a c mX'$> *) . JtiB&3MfcSM: 1 - 5 

[0039] <5Cfc. #5X2S«/Hf (3nm) /Ta 
( 2nm) /N issPeis (8nm)/Cu (2. 5n 
m) /CosoFeio ( 2 nm) /Ru (0. 4 nm) / 
C 09oFeio ('2 nm ) /N i 46Mn54 ( 3 0 n m) t 

^om^wsmammmttfttfLLt:. am*??*.. 

10 fcBWfcSttoU M-H[ft&£f»;&>tffckl<?>. 4. 9 
%fc^3ffitn3^#1#4>*tfc. -lOTfgJfcoHg-mi// 

for>tz. <r*U4. CogoFeio ( 2nm) /Ru (0. 
4 nm) /CogoFeio ( 2 nm ) gfl<02Otf)C o Fe 
Jf#R u £ il LT T V + 7 x o mztr ••/ 7* 'J >^ LT ^ 

htcfht 4>*i& . £ coitl£fii(4EnJlrtai«^:' 
28juQcmT'fe"), it»tn3g^it41 . 3^ficmt 
20 5r-»t. 

[0040] <Jcfcl. ^^XS1R/Hf (3nm) /Ta 
(2nm) /N i46Mns4 (30 nm) /CogoFeio 
(3nm) /Ru (0. 4nm) /CogoFeio (3n 
m)/Cu (2. 5nm)/Co92Zr3 Nbs (3n 
m) Ru (0. 4nm)/Co92Zr3 Nbs (3n 

m) t^ffif&x'WMmmmmttfci&Lt:. isjm± 

7^hayXA- 7 ^itJ;i). 5 0 0OeC0ETCBfflK 

30 4. 5%t^ommitm&'&t>titz. znmt&comx' 

(4 1 jtimB^^-WbLAr^f t,z&^X 
RffX-hitl. Ztll*. CogoFeio (2nm)/Ru 
(0. 4nm) /CogoFeio (2nm) «2-?<0Co 
FeiSlfCo92Zr3 Nbs (3nm)/Ru(0. 
4nm) /Co92Zrj Nbs ( 3 n m ) ffttf) 2 O^C 
092Z1-3 Nbs SAmu^rilLTrvf-yxaW^ 

40 fci(4fr]JniK^t-3 8^^cm-r-*»?. itffifiS£^tSt4 

1 . 7 At £2 cm 

[0041 ]^;. ^n^O^^tn^^^Sr^-ZP 

yyizm^fz. z<nt*. T^-fwrntLxitn i f 

e . T^Y *7Hfc LTt4r/PS^S:fflV^. SH^fii 
LTt405Of»liJtS:ffl^. T«DB 1 0 1 t=H 
f (3nm)/Ta (2nm) 2iSIK. mi7'J-fi51t 
®102lC8. OnmfONisiFeig <at%) . ?|M& 
50 tt®104C2. 8nmi7)Cu, MRxyny^lglO 



1 3 

5(w0. 4 nmOCoeoFeio (at%) „ HK©KteJg 
10 61Z2. 6nm<7>N isiFeig (at%) , K&fift 
14Jf 1 0 7K3 0nm»N ii6Mn6« ( at%) s «M 
i!108fc:3. OnmOTa^*. jSJK&fc. R5$ 

mmZMLte. £4>dii£. PRX^ciO 1 x l 

tcocrPtt m ormmmzmmLti. x^f-v -*? 

mtLTHTfrS.i'. ±.i/->V\zmt LTJiN i F e £ 
m^fc. Z\ (D^ ••/ H 5:11 3 <0 i -j SrlSiiffi— fkM^ y 
H £flnXRt/X 5 4 ^ftlX L, C o C r T a SftjKffctfc 

1. 5^tm. tl^-V-yriJO. 2*inu 
h^-y^Wil. 0/iim, g*a*^77JiO. 21 

i: ; ^ . H^ai* a^mr* v- ? ftT'/a&ma* 1 5 5 

kFC Ib&ifz. BtWpeaktopeakt 

1. 2mVtS0, /-fXWjSL^ftttOKIif^f* 5 
ff^ilJt. S/Nti2 6. 4dB, I5-l^-HilO 
-«JaT"C*->fc. tfc. Cico^y HSrSO-C. 5 0 0O 

e tfO^T'^a^Srff-J 2 5 0 0B$|g£T<7)l§T-X 

m^S2X107 A/cm* . fftflia«8 OX:fc 1^5 
!3^4>fcT'ffimi^£fT-?*:i:.I^ lOOO^ISIi 

[ 0 0 4 3 ] . *^WfilMffiCiai*^Srl2 1 ^ 

tUIJNiFe. T^>vT®fcLTtiT^$^£-ffl 
$SUSin3»JllfSW-£: LTJiia50fl5j££fflv\ T 
JftJfl 0 1CW (3nm) /Ta (2nm) 2JII&, ^ 
1 fiattiil 02£8. 0 nmON isi Feig ( a 
t%) . IftStttJfl 0 4£2. 8nmWCu. MRI^ 

0 5 (CO. 4 nmCOCosoFeio (at 
%) . E5tfi&ttJIl 06£2- 6nmC0Ni 8 iFe 
19 (at%) , R3Sfi£14Jf 1 0 7tC3 0 nmON i 4 6M 
n&4 (at%) . &gHl08fc:3. OnmOTaSrffl 

PRZ8&J: Olxi AtmW^c^ §tcSnXLTfflv^. 
CKOSKfiUtcSI-S J:-5^CoCrPtt M oT®*JBfc 
StSL/t. X^-yTJgtLTttT/l-S-K J^-^K 
»fc LTfctN i F e fcJUVifc. ZCO^ y KSria3<7>J; d 

*tmn±-i>m^ y k k snxts <t ? 4 t . 

C o C r T aWMftl.tZT- 9 Lfz. 

fc. W*jk*-h7>v7mi.l ■ 5 /im. 

TJiO. 2^™, ij^ii^h^ y^ilBtil • 0//ni. |% 

^S**' -V -y Tti 0 . 2 1 At in t Ltz . WibCDte®. tii± 

2. 5kOet*S. 

[004 4 J fB»"7-^««rSEi"C«±aSASr«Ktfc 



8 ) ftffl¥ 10-303477 

1 4 

H^m**^i«-tsv-^*T'^jBt**i 50 

kFCIt^ft. B4i45AtJpeaktopeakt 

i. uvt*^ / 4 xnm^fffli^&nK&j&ifi 

mhtltz. S/NJ42 6. OdB. X^-U-Mil 0 
-•J3LTC*-3fc. *Jtr. •IW'vy F£80TX 5 0 0O 
e 04>T^^E@l5:tf o/cj!> { 2 5 0 0«H4"C«»CX 

mijSS?S2xio 7 A/cm* . Sgi^rS-rgsorfcv^i 
^ff^tirTil^mS-tf^^fcC:^. 10 00«flSi 

[0045] *i%Hi!cofigM*»K&m^^ s-ia 1 ^ 

i:l/t«N iFe, T^A-yTSi: LT«T;l-5^S:ffl 
v^. fi^»t»D»SS^i:LT{±05Ot1t«2-ffl^, T 
illOltZr (3 nm) XT a (2nm) 2J1J8. 
^1 7'J- @1 02tC8. OnmWN isiFeig (at 
%) . #BKttJf 1 04122. 8nm<0Cu. MRXVA 
VXJS1 0 5fc:0. 4 nmCOCo9oFeio (at%) . 
El^fiatttJll 0 6t=2. 6nm(ON isiFeig (at 
20 %) „ BSmffiSl 0 7fcI30 nmiON i4eMn 6 4 (a 
t%) .«lil08t3. OnmOTa^ffll«.)S 

CJ: 0 l x i /im<r>^ $icjnxLTfflv^. ciosgap 
tcS-TS i 5 fc: C o C r P t i: M o TmffiJS StJB L 

•CliNiFeirffl^it. ico^>y HSria3<7)J:d^:ie^ 
S 4£-^M^ -y h' JnXfc Xt/Xy^f ^illX U CoC 
rTa^(4cX^x-^SrlEfil?4£t/v:. -TWlSL 
30 ii^h^>y^<Stil . 5/im. SSii*^ -yTteO . 
2/itn. K*ii*h5>y^«»±l . 0/xm. WtX-jhfi.* 
* y7i±0. 2 lumtLt:. jSflsiO««73ti2- 5k 

[0046] te^-7-^^^T4?^ai^$:«I^LAc 
i: £ 6 . S4£{il7J^M-rS "7- ^^T'^JS^ 1 5 8 
kFC I fc^r-?7t. S4l!iJ7J{iP eakt opeakt 

'&t>tltl. S/N(i2 6. 3dB. X5-1/- hltl O 
• 6 OTtAofc„ 4fc;;^7Ht80t. 5 0 0O 
40 e co^-cm^MMirr^tziJ^ 5 0 0B$ia*'CC0(^T'X 
? — Is— h li£ < L=5r*»-5 . d^^ y KSr 
mi«^2X107 A/cm' , JSJ^ajKSOTCfct^-? 
«fNOt> fcT'ffirlMISrfto^i: Zh. 1 0 0 OB^iai 

[ 0 0 A 7 ] *^c7)ia^ l JSifji^J«sR-7-Sria2^ 

i: UliFeTaN. T^-v 7Tft friiT^/U^r 

V\ THfcJBlO ICTa (5nm) /Hf (2nm) 2 
50 gfl 7'J-^ttlSl 02t36. Onm^N isiF 



(9) 

1 5 

e I9 <at%) . &27U-»1£JI103£1. Onm 
COCogoFeio ( at%) . ^NStttSl 0 4£2. 8n 
mOCu > MRxw\yxil0 5Cl. OnmCOCo 
soFeio (at%) . H508ttJll 06fc2. 6nm(0 
NisiFeig (at%) „ R^fiHtig 1 0 7lZ 3 0 nm 
CON L46Mn54 ( at%) „ &HJg 1 0 8£:3. Onm 

PRIglcJ: Oixi jumco^^lcflDlL 
TfflV*fc. £COS^£-^fi&SJ:?KCoCr Pt 10 

±.i^—)WMb LTtiN i FeSrffilvt. .TCKx 
<y F£I23C0J: 3&f2i*f?£--t*S['s-y K£tara.tfX 
^JlllU C o C r Ta3MW(c±fcf-^ tKIW 
4iLfc. dcoHL #£&*h5y?ijg{±l. 5junu # 

1. 0.unu M^a^=¥"-V y7"(i0. 2 
^«ccOfiy»*«2. 5kOetJ)5. 
[0048] ^»-7-^^^i.TS^ai*Sra!l^Lfc 

fc^^>. mL\b*ifi*m-&v-9wz-mm& i i e o 20 

kFC IfcSro*:. S&aj:*J«P e ak t o p e a kT 
l. 8mVT*»). y-fX^ii^^ttco^e^ifeB^ 
#4>*tJt. S/N(i26. 8dB„ I5-WNJ1 0 
-•UlTT&ofc. i«Kw HS-SOX:. 5 0 0O 

e<0«f T'i»^ISK&tT-5!t* s 2 5 0 OB$|SJ£T'CO|§|-CX 
5-l^-M±£<^fl:L5:a»->*:. iti. .rco^/KSr 
1g«$£j£2xl07 A/cm2 . 8t?*i£J£8 0T;i:l^ 

&?&t>t'cmmtmi*frr>tibz*>* 10001^2 

tLtliFeTaN, T=¥-r -y7*Jgi: LTldT^/l^r 

W Tt&M 1 0 1 CTa ( 5 nm) /W (2 nm) 2® 
m7D-fiB14Jfl 02£6. OnmCONisiFe 
19 (at%) SS2 7U-8BE14JI1 0 3K1. OnmCOC 
ogoFeio ( a t%) , im&JBl 04t2. 8nra« 
Cu, MRIWN^I 1 0 1 . OnmCOCogoF 
eio (at%) , H5gfi8ttJ01 0 6(C2. 6nm<?)Ni 
8iFei9 (at%) . KttftttJBl 0 7tC3 0 nmCON 40 
i46Mns4 (at%) . m&ffl 1 0 81:3- OnmOT 

tl£, PRXUiZ* *) 1 x 1 //mC0*# SKflOlLTffi 
r«*^*fc-«ffl«r* .fcdtcCoCrPttM 

K*H3«>J: 5 flSS-N * F£ftlXftZ£*9 

4 ^JnX L . C o C r T a| { SS«citf-^ £la$JW£ 
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1 6 

a^A"y7*tt0. 2^rru h 7 -y ?«@Ji 1 . 

0*mu yrtiO. 2 l.um£:Lfc. *K«c 

aftftfttt2. 5kOe-C£>&. 
[0050] K»V-^ftfrSiTS*a,**«eLfc 

s^aj^j^jw&v-^ftTfflifea^i 6o 

kFC I t&ifz. n&ftjJteP e ak t o p eakt 

i. 6mvc&9. y>fX^gv^«»tt^SiFSr«gB36* . 

#&*lfc. S/N{i2 6. 4dB,X7-U-Hil0l 
-•JaT"C*^Jfe. ;«N7K*8 0r. 500O 

eC04»T'S*iBCK^fi : -5/«:* { 2 5 0 0 B*I31* Tcoigt'X 

^S£?£J£2X107 A/cm! ^ 8lt!iffiJ£8 0*Ci:V%:5 
^f^cotir-Cil^SiiSrtTo^i:^^. 10001^04 

i: LT(JF eTaN, T^'yTlfcLTttTt^r 
i»§^3iMfTi: LTti[26cofitfi!c£ffl 
t\ Tmmi 0 lfcTa (5nm)/Hf (2nm) 2 
ML £17U-HKSJR10 2(C6. OnmCONisiF 
eig (at%) S&27y-fi£ttJi 1 0 3tCl . OnmCO 
CogoFeio (at%) % ?H&f£JI 1 0 4 £ 2 . 8nm 
COCu. MRxyAyxfl 0 5£1 . OnmCOCo9o 
Feio <at%) % H^att^l 06C2. 6nmC0N 
iBiFeig (at%) , RSfifiaittJil 07K30 nm<0 
N i46Mn 5 4 ( at%) . 1 0 8fcl3 . 0 nmCO 

diX?:. PRIIti 0 1 X 1 /*m<0±$SCailLT 
fflvvt. i^OSB^awcHBtSSr* i^tCoCrPtt 
MoTWWBfcWHLfc. ±^v7-«kLT«±T^S 
±^-/l-h'®i:LTtiN i Pe^fflV^. ^CO'V y 
HSrl23C0j: d^te^M^-i^M^-/ HfcJnlR^9 
A rjDl Ls C o C r T aMdtlCf-^ 

&HF*y7ttO. 2/im, ^ji^h7-y^<@til . 
O/Jtm. K^Ji^^r-yTtiO. 2 Umt Lfc. *Ki<s 
C0»a^(i2. 5kOetft5. 
[0052] fE»V-^^^^Tili±,'Ji*^aifl^L7t 

t^^>. WitiU^*^j«-rsv-^^-c)a?*sc*<i 6 0 

k FC I fc&ofc. H4iai^<dp caktopeakt 
1. 8mVt»9. /-fX»iS^«f|^J|*f«f«W»« 
f^tiUb. S/NIJ2 6. 8dB,X7-U-H410 
-■JSTFCa-jfc. iCO^ y KSrSOt:. 5 0 0O 

e W4»r«WSM»*ff -5^2 5 0 OlSffli-CWfiBTX 
9-U-M±ft<JKftL j anfif»->fc. Cco'v y h'5: 
msE^>iE2x 1 0' A/cm* . PBI8 0-Ci:^i 
j|WI^>ti:-CSl«WKttf->fci:i*. lOOOi^NSli 

[0053] «!HlcJ:^,6c^fiStt«* i t^ta2co 



1 7 

xij-xv. m^mmmim^t vxamecnm^m 

V\ yimi OlfcTa (5nm)/Zr (2nm) 2 
JIJ8L mi? V-Wmi 0 2t6. OnmcONisiF 
ei9 ( at%) m27'J-SE^±Jfl 03(C1. OninCT) 
Co9 0 Feio (at%) . ^OH£JB 1 0 4t2. 8nm 
©Cu.MRXVAy^ilOStll. OnmWoso 
Feio (at%) . H5£J£ttJIl 06fc2. 6nmtf)N 
isiFeis (at%) , R5$fi&14^ 1 0 7 £ 3 G n m(0 
Ni46Mn54 (at%) . &t8Ji 1 0 8 K 3 . OnmW 

Ztl£. PRIgCi*) 1 x l/tm£rt;&3t3hlXL > t 
flftvfc. £*>*HKcHJMfc5r* i^tCCoCrPtfc 

7" . ±5^— il'HJHt LTliN i FeSffll^t. :»N7 

k im3<nxo %immL-im^ >•/ i* icsni&txx 5 

4 4TtolU CoCrTaSRiSEWsitx-^&Elill* 

0>RSfcWi2. 5kOetfcl. 
[0 0 54] B»-e-^*Sr3gi-c?Ktai*SraijeLfc 

kd^. s*ai*3i**«w-&v-^ft-cjiiaaBfcft t i 60 

kFC I k^rofc. Sdfeill^tipe ak topeakf 
1 . 7 mVt* 0 . / -f X*>*SV ^(t<Oft»^»^*« 
S/NJ22 6. 9 dB. I5-U-H11 0 
-«JS[TT*ofc. i«VN.y F£8 0XX 5 0 0Q 

e^TSKtf01t£fr-?£ft < 2 5 0 0B$[S4T'tf>[§lTX 

*»«K2X10' A/cm! % S^iSig8 0lCi:l^ 
iWlwfcfcT'SWt^fcfT^fcfci** 1 000B§|S4 

[0055] i>C(Ca|E»Hn*3BfflLTfls«S*Ufe«»"f 
x?f£il<?)lBBJ!£-$-&. BSifa^SJBi^ii: 

<mmdtxf&iwmb , -r 4 x ? ig$Kfnx f/p 

BOSt-^iRttS^Tlf^. x <A9<7>W.W,i4 6 m 
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